Dopaminergic transplants normalize amphetamine- and apomorphine-induced Fos expression in the 6-hydroxydopamine-lesioned striatum.
Dopamine receptor-mediated Fos protein expression in the striatum has been used to monitor dopamine receptor activation at the cellular level after dopaminergic denervation and reinnervation by fetal nigral transplants. The pattern of striatal Fos expression after systemic administration of either the dopamine receptor agonist, apomorphine, or the dopamine-releasing agent, amphetamine, was studied in rats which had received cell suspension grafts of fetal ventral mesencephalic neurons into the striatum after a complete 6-hydroxydopamine lesion of mesostriatal dopaminergic projection. Grafted animals, and normal and lesioned controls were killed 2 h after administration of either D-amphetamine (5 mg/kg, i.p.) or apomorphine (0.25 mg/kg, s.c.). Fos protein was detected immunohistochemically, and the density of Fos-immunoreactive cell nuclei was measured in 12 selected areas of caudate-putamen, nucleus accumbens and globus pallidus by computerized image analysis. Consistent with previous studies, amphetamine induced high Fos expression in the medial and dorsal parts of the intact caudate-putamen and significantly lower expression in the denervated caudate-putamen. A significant difference between lesioned and intact striata was present also in globus pallidus, but not in nucleus accumbens. In grafted rats, amphetamine-induced Fos activation was restored to normal or supranormal levels in the anterior and central caudate-putamen (i.e. close to the graft deposits), whereas in the tail of caudate-putamen Fos expression was significantly lower than normal. The side-to-side difference in globus pallidus seen in lesioned rats was no longer present in the grafted animals. Apomorphine led to high Fos activation throughout the dopamine-depleted caudate-putamen, whereas only very few immunopositive cells were observed in the intact caudate-putamen. Also in globus pallidus and nucleus accumbens, a significantly higher number of Fos-immunoreactive cells was detected on the denervated side. In the grafted rats, apomorphine-induced Fos activation was similar to normal in all striatal areas sampled, as well as in the globus pallidus. The graft-induced effect extended over a considerably larger area than that covered by the graft-derived tyrosine hydroxylase-immunoreactive innervation. These findings indicate that fetal ventral mesencephalic transplants normalize dopamine receptor-mediated function in the 6-hydroxydopamine-lesioned caudate-putamen and nucleus accumbens, as well as in a primary target of the striatal output neurons, the globus pallidus. The results support the idea that dopamine released from the grafted neurons, both under baseline conditions and after amphetamine administration, exerts functional effects over a larger volume of the striatum than that reached by the graft-derived fibers.